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Maintaining genome stability is essential for prevent-
ing various human diseases including cancer. Previous 
studies have elucidated multiple cellular mechanisms for 
genome maintenance, which can be classified into two 
major groups: one that deals with replication-associated 
abnormalities, and the other that repairs various DNA 
lesions. The replication fidelity maintenance mechanisms 
involve DNA polymerases and the DNA mismatch repair 
pathway. While replicative DNA polymerases and the 
mismatch repair system are responsible for correcting 
mispairs generated during DNA replication [1, 2], trans-
lesion DNA polymerases ensure uninterrupted DNA 
replication by bypassing template strand DNA lesions 
[3], which can be removed after the completion of DNA 
synthesis. The DNA repair pathways, which include base 
excision repair [4], nucleotide excision repair [5, 6], dou-
ble strand break repair [7–9], and inter-strand cross-
link repair [10, 11], remove essentially all kinds of DNA 
lesions. These discoveries have led to the current under-
standing of cellular response to DNA damage, and have 
earned the field many remarkable awards, including the 
2015 Nobel Chemistry Prize to Tomas Lindahl, Paul 
Modrich and Aziz Sancar [12–15], and the 2015 Lasker 
Basic Medical Research Award to Stephen Elledge and 
Evelyn Witkin [16].

Building on the previous discoveries, recent investi-
gations in the field have revealed new insights into the 
mechanisms of the genome maintenance systems. In this 
thematic series, Cell and Bioscience presents a series of 
reviews attempting to provide an overview of the latest 
breakthroughs and developments in the field. Specifi-
cally, this series focuses on (1) novel regulation of DNA 
damage response by ubiquitinating and deubiquitinat-
ing enzymes (He et  al.); (2) the impact of bulky DNA 

lesions on error-prone or error-free transcription (Shin 
et al.); (3) the genome maintenance function of Fanconi 
anemia proteins (Palovcak et  al.); (4) new factors and 
mechanisms of DNA break end joining (Wang and Xu); 
(5) mutagenic and tumorigenic activities of APOBEC3B 
(Peng et  al.); and (6) nonsense RNA-mediated cellular 
surveillance pathway (Nickless et al.).

It is our sincere hope that this thematic series brings 
our readers enlightenment and offers sufficient introduc-
tory information to help them appreciate the new break-
throughs and developments in the field.
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